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Introduction
Osteoarthritis, especially of the knee and hip, is the most 
common joint disorder, causing pain, stiffness, weakness, 
and instability, thereby threatening mobility and an active 
lifestyle (Dekker et al 1992, van Baar et al 1998). There 
is strong evidence that exercise therapy in patients with 
osteoarthritis of the hip and/or knee, has beneficial short-
term effects on pain and physical function. However, 
beneficial effects of exercise therapy seem to decline over 
time and finally disappear (Fransen et al 2002, van Baar et 
al 1999).
To enhance long-term effectiveness, integrating exercise 
therapy with daily activities based on cognitive behavioural 
principles and additional booster sessions seems promising. 
This intervention is based on the assumption that 
psychosocial factors interfere with the physical function of 
patients (Lindstrom et al 1992, Linton et al 1993, van Baar 
et al 2001). Recently, such an intervention, behavioural 
graded activity, was compared with usual physiotherapeutic 
care. Usual care was physiotherapy according to the Dutch 
osteoarthritis guideline which mostly consists of the 
provision of information and exercise therapy (Vogels et al 
2001). Both interventions resulted in long-term benefit, but, 
in general, no difference was found between interventions 
in terms of pain (measured using a visual analogue scale 
and a subscale of the WOMAC – Western Ontario and 
McMaster Universities Osteoarthritis Index), physical 
function (measured using a subscale of the WOMAC), and 
Patient Global Assessment (Veenhof et al in press a).
Since patients with osteoarthritis vary in their impairments 
and activity limitations, it is likely that some patients 
will benefit more from behavioural graded activity than 
others. This was confirmed in subgroup analyses, which 
demonstrated that patients with a low level of physical 
functioning benefited more from behavioural graded 
activity compared to usual care, whereas patients with a 
high level of physical functioning benefited equally from 
both interventions. Furthermore, patients with a low level 
of internal locus of control appeared to benefit more from 
behavioural graded activity than from usual care (Veenhof 
et al in press b). However, these subgroup analyses yield 
only a limited understanding of the benefits of behavioural 
graded activity.
To further investigate why some patients continued an active 
lifestyle (ie, continued to perform activities in the long term) 
after completion of a behavioural graded activity program 
and others did not, we conducted a qualitative study. To our 
knowledge, no studies on exercise adherence to behavioural 
graded activity programs in patients with osteoarthritis have 
been published. The objective of this study was to investigate 
which factors explain the difference, after a behavioural 
graded activity program, between patients who successfully 
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score (ie, 6–8, ranging from worsened to vastly worsened). 
The researcher contacted appropriate candidates by phone. 
Letters with information about the aim and procedures of 
the study were sent out to interested candidates.
Intervention  Behavioural graded activity is a behavioural 
intervention integrating the concepts of operant conditioning 
with exercise therapy including booster sessions (Appendix 
1). It is based on time-contingency management as described 
by Fordyce and colleagues (1973) and applied by Lindström 
and colleagues (1992). The intervention is directed at 
increasing the level of activities in a time-contingent way, 
with the goal being to integrate these activities into daily 
living. Patients have an active role during this intervention 
while physiotherapists have a coaching role. In the original 
trial (Veenhof et al in press a), behavioural graded activity 
was delivered individually to participants by physiotherapists 
in primary care settings. It was delivered according to strict 
protocols and included written materials such as education 
messages, activity diaries, and performance charts. A 
maximum of 18 sessions were delivered over a 12-week 
period, followed by five pre-set booster sessions in Week 
18, \avioural graded activity. The interview was conducted 
starting with three main themes: aspects related to the 
content of the behavioural graded activity intervention, 
aspects related to experience with the physiotherapist, 
and aspects related to characteristics of the participant. A 
conversation developed from these themes and subsequent 
questions became more specific. New topics brought up 
by the participant were discussed in follow-up interviews 
(Strauss and Corbin 1990). Data collection was stopped after 
12 interviews since no new relevant data emerged during 
the last two interviews, which indicated that a saturation 
point had been reached (Strauss and Corbin 1990). Each 
interview lasted about 90 minutes and was performed in 
the participant’s home. The interviews were recorded on an 
audiotape.
Data analysis  The method of data analysis was based on a 
grounded theory approach (Strauss and Corbin 1990). This 
inductive data analysis was performed using the software 
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integrate activities in their daily lives and those who do not 
succeed in integrating activities in their daily lives.
Method
Design  In this qualitative study, open-ended, in-depth 
interviews were conducted with patients with osteoarthritis 
who had received behavioural graded activity as part of a 
randomised controlled trial. The interviews were conducted 
one to six months after the last assessment (which was 
planned 65 weeks after admission to the trial). This 
variation in time span was caused by the relatively long 
inclusion period (1.5 years) of the original trial (Veenhof 
et al in press a). The study was approved by the Medical 
Ethical Committee of the VU University Medical Center, 
Amsterdam. Informed consent was obtained prior to each 
interview.
Participants  We invited a sample of participants from the 
group who had received behavioural graded activity in the 
original trial to participate in this qualitative study. Patients 
were included in the original trial (Veenhof et al in press a) 
if they were diagnosed with osteoarthritis of the hip or knee 
according to the clinical criteria of the American College 
of Rheumatology (Altman et al 1986, Altman et al 1991). 
Two hundred patients participated in the original trial, 97 
receiving behavioural graded activity and 103 receiving 
usual care. More specific information about the design, 
participants and intervention of the original trial can be 
found in Veenhof et al (in press a).
For this study, participants were selected according to the 
‘model of deliberate sampling for heterogeneity’ so that a 
wide range of participants was represented in the sample. 
This increases the external validity, enabling results to be 
generalised to a broader population (Strauss and Corbin 
1990). Participants were selected on the basis of the success 
of the behavioural graded activity measured by their score 
on Patient Global Assessment (1 = completely recovered; 8 
= vastly worsened) (Van der Heijden 1996). One group was 
selected with a low score (ie, 1–3, ranging from completely 
recovered to improvement), and one group with a high 
Table 1.  Characteristics of participants.
Characteristic Participants
Gender F F F F F F M M F F M M
Age (yr) 69 80 70 71 76 51 71 71 73 75 55 75
Location of osteoarthritis Hip Knee Knee Knee Knee Hip Knee Knee Knee Knee 
+ hip
Knee Knee
Pain at baseline (0 to 10) 5 7 4 4 5 7 4 8 2 4 8 5
Physical function on 
baseline (0 to 68)¹
13 39 36 44 13 36 37 10 10 30 ? 11
Patient Global 
Assessment on follow-up 
(1 to 8)²
2 7 7 2 7 1 1 2 6 6 1 7
Active lifestyle after 
intervention³
Y N Y Y N D D Y Y Y N N
F = female, M = male, Y = yes, N = no, D = doubtful. ¹a higher score indicates worse physical function; ²1 = completely 
recovered, 8 = vastly worsened; ³adherence to activities as reported during the interviews; ? = data missing.
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package WinMax-Pro98. Initially, interview transcripts 
were read to identify conceptual themes in the text which 
were then coded. The codes in each interview were then 
compared and codes expressing related concepts were 
grouped together to create broader categories that linked 
codes across interviews. Constant comparison of emerging 
issues and searching for deviant or negative cases helped 
to confirm and further develop a tentative theory to which 
each participant’s experiences could contribute (Strauss 
and Corbin 1990). All interviews were analysed by the 
same researcher (TH) and a random sample of interviews 
was analysed by a second investigator (CV). The quality 
of one interview was poor because the participant did not 
respond to the questions, so this interview was left out of 
the analysis.
To increase the validity of the coding framework, additional 
strategies were adopted. First, two interviews were 
conducted by two researchers to monitor consistency of 
the process and completeness of data collection. Second, 
triangulation of researchers was used, meaning that the 
researcher and co-researcher first analysed the interviews 
independently and then compared and discussed the codes 
and their interpretation. Finally, peer debriefing was used, 
meaning that interim analyses were discussed by a group 
of researchers.
Results
Characteristics of participants  Letters were sent to 19 
patients of whom 13 agreed to participate. Twelve patients 
participated in the interviews. Six participants had low 
success and six high success of behavioural graded activity 
according to their scores on the Patient Global Assessment. 
Characteristics of the participants are presented in Table 1.
Exercise adherence  During the interviews, participants 
were asked whether they integrated the activities into their 
daily life (ie, whether they still adhered to the performance 
of the activities). Six participants reported that they still 
performed the same level of exercises or activities as during 
the intervention period. Four participants reported that they 
did not perform the exercises and activities as was agreed 
during the intervention period, and the answer of two 
participants was conflicting.
There was a lack of agreement between score on the Patient 
Global Assessment and exercise adherence as reported 
during interview (Table 1). Some participants who scored 
high on the Patient Global Assessment (eg, because they 
perceived less pain) did not continue with their activities, 
while some participants who scored low on the Patient 
Global Assessment (eg, because their pain remained the 
same) reported that their level of activities had increased 
considerably.
Because my complaints disappeared, I was no longer 
motivated to continue with the exercises and activities (a 
non-adherent participant with a high score on the Patient 
Global Assessment).
Although I experience the same level of pain, I have learned 
to continue with my activities and I realise that I achieve 
more because of that (an adherent participant with a low 
score on the Patient Global Assessment).
This lack of agreement may be explained by the different 
levels on which these two outcome measures were assessed. 
Exercise adherence is a measure of the process of intervention, 
while Patient Global Assessment is a measure of the outcome 
of intervention. Since the main goal of behavioural graded 
activity was to increase the participant’s level of activities, 
which is closer to the process of intervention, we decided to 
focus on factors relating to exercise adherence.
Factors relating to exercise adherence  To understand why 
some participants adhered to their exercises and activities 
after a behavioural graded activity program, and others did 
not, we analysed whether factors or combination of factors 
which relate to the exercise adherence of participants could 
be identified. Factors relating to the content of behavioural 
graded activity, the experience with the physiotherapist, 
and the characteristics of the participants were compared. 
There was no relationship found between most factors 
(eg, satisfaction with intervention, experience with 
physiotherapists, participants’ time, positive attitude towards 
physical activity, and social support) and exercise adherence 
because of a lack of consistency in the results (Table 2). 
However, a relationship was found for two factors.
First, the initial motivation of the participants played an 
important role. Some participants were motivated to reach 
short-term goals, eg, to decrease pain, while others were 
motivated to reach long-term goals, eg,. to postpone an 
operation or to live independently for as long as possible. 
It appeared that all adherent participants were initially 
motivated to reach long-term goals, while all non-adherent 
participants reported a short-term initial goal or had no 
specific goal. These participants tended to stop performing 
their activities as soon as the short-term goal was obtained. 
Therefore, there seems to be a relationship between the 
initial motivation in visiting a physiotherapist and exercise 
adherence:
I wanted to get rid of the pain. If the pain disappears, why 
would I bother to continue the exercises? I understand it is 
better to do the exercises to avoid the pain returning, but, if 
the pain returns, I will start the exercises again (participant 
with short-term goal).
I continue with my exercises, they are integrated in my daily 
living. I really know these exercises have beneficial effects 
and that motivates me to continue with my exercises. The 
main motivation to do all this is to prevent an operation to 
get a new hip (participant with long-term goal).
Second, the involvement in the intervention differed among 
the participants. Some participants reported that they were 
actively involved in choosing the activities, in gradually 
increasing these activities, and in using the performance 
charts. On the other hand, other participants reported that the 
main decisions were taken by the physiotherapist and that they 
performed the activities as instructed by the physiotherapist. 
It appeared that all adherent participants reported that they 
were actively involved in the whole process and that the 
physiotherapists had a coaching role during intervention. 
However, most non-adherent participants reported that the 
physiotherapist made all decisions (which was sometimes a 
deliberate choice of the participants). Therefore, it seems that 
active involvement of the participant facilitates adherence to 
exercises and activities:
The physiotherapist determined the gradual increase 
of the exercises; he told me, for example, to increase the 
exercises by five minutes. I liked it that he told me what to 
do, nevertheless, he was my physiotherapist (participant not 
actively involved in the intervention).
The approach of the physiotherapist was very democratic, 
which I appreciated. Together, we discussed the activities 
and the increase of the activities. I could indicate to what 
extent I wanted to increase the activities, to what extent I 
could maintain the exercises (participant actively involved 
in the intervention).
Discussion
It has become increasingly important to identify subgroups 
of patients in order to match intervention with the clinical 
presentation (Childs et al 2004, George and Delitto 2005). 
The qualitative data analysed in this study provide valuable 
insight into the specific factors that relate to the success 
of a behaviourally-based intervention. The findings from 
this study suggest that two factors influence the success, 
operationalised as exercise adherence, of behavioural 
graded activity.
First, initial motivation of long-term goals of patients 
seems to be positively related to exercise adherence. The 
initial motivation and values of patients play an important 
role in accepting the pain and integrating the activities of 
behavioural graded activity into daily life. According to 
the Jensen motivation model of pain self-management 
(Jensen et al 2003), two factors influence patients’ readiness 
to change: belief about the importance of the change 
(patients’ values) and belief about one’s ability to engage 
in behavioural change. This concurs with the recently-
developed acceptance approach (McCracken et al 2004), 
which assumes that the acceptance of chronic pain is an 
active willingness to engage in meaningful activities in life 
regardless of pain-related sensation. Therefore, the focus 
of intervention is not on reducing pain but on reducing the 
distressing and the disabling influence of pain. An important 
factor is that activities which are valuable for the individual 
are the basis of the intervention.
Second, the involvement of patients during intervention 
seems to relate to the adherence to intervention. This agrees 
with literature on exercise adherence where a self-regulation 
approach, characterised by mutual participation of patient 
and physiotherapist, is suggested to be useful in achieving 
long-term adherence to exercise (Sluijs and Knibbe 1991). 
Also, where goals are set explicitly and where patients 
participate in setting them rehabilitation appears to be more 
effective (Baker et al 2001). Furthermore, the involvement 
of patients has a positive influence on self-efficacy, since it 
enlarges the patient’s confidence to execute and accomplish 
a given task successfully (Bandura 1977). There is growing 
evidence that self-efficacy functions as a mediator of pain 
and psychosocial health (Keefe et al 2002).
The success of the behavioural graded activity program as 
measured by Patient Global Assessment did not correspond 
with the adherence to activities  in the long term. Apparently, 
Patient Global Assessment measures general health as an 
outcome of intervention whereas adherence measures the 
process of intervention. Since the Patient Global Assessment 
was one of the primary outcome measures of the original 
trial, and it reflects the opinion of the patients, we assumed 
it was the best way to select participants. However, the 
main objective of behavioural graded activity is to integrate 
activities into daily life. Therefore, adherence to activities 
in the long-term seems the most appropriate measure to 
use when analysing factors that influence the success of 
intervention. Moreover, Patient Global Assessment reports 
the improvement experienced by patients, implying that they 
improve over time. However, behavioural graded activity is 
about coping with impairments such as pain so that patients 
are motivated to integrate a higher level of activity into their 
daily lives.
In future, it would be interesting to investigate the difference 
that may exist between the participants who integrated 
activities into daily life and those who did not. Although the 
specific consequences of non-adherence to activities among 
patients with osteoarthritis have not been well studied 
(Marks and Allegrante 2005), the expectancy is that it is 
likely to result in a deconditioned state.
Although this qualitative study is a valuable source of 
information, there are some limitations that deserve 
attention. First, recall bias needs to be taken into account, 
since patients were interviewed quite a long time after 
the intervention (1 to 6 months after the last assessment). 
Furthermore, the sample size was small—12 respondents 
participated in the interviews. However, during the last two 
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Table 2.  Number of adherent, non-adherent, and unknown-adherent patients for factors relating to exercise adherence.








High satisfaction with intervention 4 3 2
Positive experience with physiotherapist 4 4 2
Former experience with physiotherapist 3 3 1
Positive attitude towards physical activity 6 3 1
High self-efficacy 5 2 0
Social support 5 1 2
Time available 5 2 1
Motivation for treatment
 short term 0 2¹ 2
 long term 6 0 0
Active involvement of patient 6 1 1
¹two non-adherent patients did not report a motivation for treatment.
interviews, no new relevant information emerged which 
indicates that a saturation point had been reached (Strauss 
and Corbin 1990).
The information from this study is useful for implementing 
behavioural graded activity. Although the involvement 
of patients in the intervention process is already part of 
behavioural graded activity, it would be beneficial to 
emphasise the importance of active involvement of the 
patient right from the start. Furthermore, to increase the 
success of behavioural graded activity, physiotherapists 
should consider the patients’ initial goals and values.
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Appendix 1.  Behavioural graded activity
Content Behavioural graded activity consists of three phases:
Starting phase: Provision of educational messages, selection of problematic activities and 
treatment goals, and determination of baseline value.
Treatment phase: Increase of the selected activities, gradually and in a time-contingent way, by 
means of an exercise program, which is reproduced in performance charts.
Integration phase: Support and reinforcement of the behavioural change and integration of the 
increased level of activities in daily living (maximum of 7 sessions in five determined booster 
sessions in Week 18, 25, 34, 42, and 55).
Educational messages Improvement of function, not pain relief, is the primary goal of the intervention.
Exercise and physical activity are recommended. The performance of physical activity should not 
depend on the amount of pain.
Activities Problematic activities (maximum of 3) are selected by patients on activity list. Individually tailored 
exercises, to improve impairments limiting the performance of these activities, are selected.
Goals For each activity and each exercise, short-term and long-term goals are set and recorded on an 
agreement form.
Baseline values To determine baseline values, patients perform the selected activities until (pain) tolerance during 1 
week and record these activities in a diary.
Gradually increasing 
exercise program
An individually-based scheme is made on a time-contingent basis for each activity and exercise, 
starting slightly under baseline values and gradually increasing towards the pre-set short term goal. 
Patients should not under-perform nor over-perform this gradually increasing scheme.
Visual reproduction Performance charts are used to record and visualise the performance of activities and exercises.
Reinforcement Positive reinforcement is given towards healthy and active behaviour; pain behaviour is 
extinguished.
Stopping rule The gradual increase of activities has to be interrupted when an active inflammatory process 
is suspected or diagnosed (eg, redness of the knee, increase in knee effusion, comparable 
complaints). Hereafter, the increase of activities starts at a lower level. In case of recurrent 
inflammatory processes, the treatment goal needs to be changed and the rate of increasing 
activities needs to be decelerated.
Duration Maximum of 18 sessions within first 12 weeks. Additional booster sessions in Week 18, 25, 34, 42, 
and 55
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